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(57) ABSTRACT 

A method of constructing catwalks and building Scaffolds 
without cutting slopes, and without damaging mountainous 
areas, comprising the Steps of 1) dropping at least two 
vertical ropes along a slope; 2) joining the vertical ropes by 
a set of upper and lower horizontal ropes, at a predetermined 
Spaced interval; 3) joining these horizontal ropes to bar-like 
base structures; 4) erecting at least one pillar on the first base 
Structure joined to the lower rope; 5) and placing and fixing 
plate-like Structures on the Second base Structure joined to 
the upper horizontal rope and joined on the pillar or pillars. 

24 Claims, 4 Drawing Sheets 
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FIG. 5 
PRIOR ART 

FIG. 6 
PRIOR ART 
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METHOD FOR CONSTRUCTING 
STRUCTURES USEFUL AS SCAFFOLDS ON 

SLOPES 

This application claims priority from International Appli 
cation No. PCT/JPO1/02320 filed on Mar. 23, 2001 which 
claims priority from Japanese Patent Application No. 2000 
90429, filed Mar. 29, 2000, both of which are hereby 
incorporated herein by reference. 

FIELD OF THE INVENTION 

This invention relates to a method for constructing a 
Structure to be used as a road or as a Scaffold on a slope of 
a mountain or other Similar places. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a Schematic perspective View of a road con 
Structed on a Slope in a mountainous area according to the 
method of this invention. 

FIG. 2 is a Schematic croSS-Sectional view of a road 
constructed on a slope in a mountainous area according to 
the method of this invention. 

FIG. 3 is a schematic perspective view of a combination 
of Vertical ropes and transversal ropes, and a bar-type base 
Structure combined and Supported with Said transversal 
rope.S. 

FIG. 4 is a schematic perspective view of scaffolds 
arranged on a slope in a mountainous area according to the 
method of this invention. 

FIG. 5 is a schematic perspective view of a road con 
Structed on a slope in a mountainous area according to the 
prior art. 

FIG. 6 is a Schematic cross-sectional view of a slope in a 
mountainous area, explaining a road constructed on the 
slope according to the prior art. In FIG. 6 a broken line 
shows the configuration of a slope before a road is con 
Structed. 

FIG. 7 is a schematic cross-sectional view of a scaffold 
constructed on a slope in a mountainous area according to 
the prior art. 

In FIGS. 1-7, 1 shows a vertical rope. 2 shows a slope.3 
and 4 show a transversal rope. 5 and 6 show a base Structure. 
7 shows a pillar. 8 shows a plate-form structure. 9 and 10 
show fittings. 11 shows a flat section. 12 and 13 show a slope 
of a mountain. 14 shows a wall for a road. 21 shows a 
lift-type scaffold. 22 shows a slope. 23 shows a beam for a 
scaffold. 24 shows a fence for protection. 25 shows a work 
floor. 

BACKGROUND OF THE INVENTION 

In a conventional method for constructing a road with a 
gradual slope and a Scaffold on a slope of a mountain as 
shown in FIGS. 5 and 6, the steps are comprised of cutting 
the slope in an L-shape, making a flat Section 11 for a road 
or the like, and reinforcing slopes 12, 13 on the upper and 
lower sides of the flat section 11 and a wall 14 of the road 
according to the prior art. However, Such a method greatly 
damages the mountainous area. Also, a large-scale construc 
tion is needed to cut a slope of a mountain and reinforce the 
cut part. 
One example of the prior methods for arranging a Scaffold 

on a slope of a mountain is shown in JP 2000-199580. This 
prior-art method uses a lift-type scaffold 21. The device 21 
is provided with scaffold beams 23 along the slope 22. The 
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2 
work floor 25 with fences for protection 24 goes up and 
down along the scaffold beams 23. 

This device 21 may be installed on a natural slope without 
cutting it. However, it is commonly considered necessary to 
previously cut a slope and make a flat Section 11. Even when 
Such a flat Section is not needed, it is considered necessary 
to cut a slope if it projects outwardly as a whole, though it 
may be unnecessary to cut it if it is flat or concave in its 
entire configuration, as shown in FIG. 7. 
The reason is because the Support and Settling of a 

Scaffold beam on a projecting slope would become insuffi 
cient and difficult, if the projecting parts were not cut. 
Therefore, previous cutting of projecting parts of a slope is 
considered to be indispensable. 

In the case of constructing the Scaffold device 21 shown 
in JP2000-199580, the problem of damaging the mountain 
ous area would often occur. 

Scaffold beams 23 are arranged to smoothly lift a work 
floor to a high level. Thus, they are arranged to have a rigid 
construction with considerable Strength and weight. 
Therefore, large-scale construction work was needed to 
install them safely and Securely. 

SUMMARY OF THE INVENTION 

In View of the defects of Such a conventional construction 
method, the inventor researched and developed the method 
for constructing a road or a Scaffold on a slope of a mountain 
by way of Smaller-Scale construction work without damag 
ing the mountainous area. This invention was devised as a 
result of Such research and development. An object of this 
invention is to provide a method for constructing a structure 
used as a road or as a Scaffold characterized by hanging 
ropes along a slope and arranging a structure thereon that is 
useful for a road Site or a Scaffold. 
The first means for Solving the problem according to this 

invention is a method for constructing a structure useful as 
a road or a Scaffold on a slope, comprising the Steps of 
hanging at least two vertical ropes along the Slope, connect 
ing to Said vertical ropes at least one Set of two transversal 
ropes Spaced apart at a predetermined interval, connecting a 
bar-type base Structure to each of the transversal ropes. So 
that the transversal ropes Support the base Structure, putting 
up at least one pillar on a first bar-type base Structure 
connected with a lower transversal rope, putting a plate-form 
Structure on the Second bar-type base Structure connected 
with an upper transversal rope and at least one Said pillar 
connected with the lower transversal rope, and fixing the 
plate-form Structure to Said Second base Structure and Said 
pillar or pillars. 
The Second means for Solving the problem according to 

this invention is a method for constructing a structure useful 
as a road or a Scaffold on a slope, comprising the Steps of 
hanging at least two vertical ropes along a slope, Said 
Vertical ropes being connected with at least one set of two 
transversal ropes spaced apart at a predetermined interval, 
connecting a bar-type base Structure to each of the transver 
Sal ropes, So that the transversal ropes Support the base 
Structure, putting up at least one pillar on a first bar-type base 
Structure connected with a lower transversal rope, putting a 
plate-form Structure on a Second bar-type base Structure 
connected with an upper transversal rope and Said at least 
pillar or pillars, and fixing Said plate-form Structure to Said 
Second base Structure and Said pillar or pillars. 

Furthermore, the third means for Solving the problem 
according to this invention is a method for constructing on 
a slope a structure useful as a road or a Scaffold, comprising 
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the Steps of hanging at least two vertical ropes on a slope, 
Said vertical ropes being connected with at least one set of 
two transversal ropes spaced apart at a predetermined 
interval, each of Said transversal ropes being connected with 
a bar-type base Structure, So that the transversal ropes 
Support the base Structure, putting up at least one pillar on 
a first bar-type base Structure connected with a lower trans 
Versal rope, putting a plate-form Structure on a Second 
bar-type base Structure connected with an upper transversal 
rope and Said pillar or pillars, and fixing the plate-form 
Structure to Said Second base Structure and Said pillar or 
pillars. 

The plate-form Structure preferably contains a fence 
around its periphery. After the plate-form Structure is fixed 
to the Second base Structure and Said pillar or pillars, the 
fence is preferably fixed to the periphery of the base Struc 
ture. 

When the Structure forms a road, a rather long plate-form 
structure is often used. Therefore, the number of pillars for 
Supporting the plate-form Structure is more than one. At least 
two of the pillars are preferably put up on each Side of the 
base Structure. 

When the structure is used as a scaffold, two or more sets 
of transversal ropes are preferably connected with vertical 
ropes, So that the plate-form Structures are preferably 
arranged, like Stairs, along the slope. 

Furthermore, this invention also concerns a road and a 
Scaffold constructed according to the above-described meth 
ods. 

DETAILED EXPLANATION OF THE 
INVENTION 

By referring to the drawings, this invention is concretely 
explained as follows. 

FIG. 1 is a Schematic perspective View of a road con 
Structed on a Slope in a mountainous area according to the 
method of this invention. FIG. 2 is a schematic cross 
Sectional view of the road. 

In the first embodiment of this invention, at first two or 
more vertical wire ropes 1, 1, Spaced apart at a predeter 
mined interval, are hung along the slope from a higher 
topographical point, for example, the top of a mountain. 
Subsequently, two transversal wire ropes 3, 4, Spaced apart 
in a predetermined interval, are connected with Said vertical 
ropes 1, 1. A bar-type base Structure 5 or 6 is connected to 
each of transversal ropes 3, 4 in order to be Supported by the 
rope 3 or 4. At least one pillar 7 is put up on the first base 
Structure 6 connected with a lower transversal wire rope 4. 
The plate-form structure 8 is put on and fixed to the second 
base Structure 5 connected with the upper transversal rope 3 
and the pillar 7. 

In the Second embodiment of the invention, transversal 
ropes 3, 4 are previously connected to at least two vertical 
ropes 1, 1. A net-form Structure thus made of the vertical 
ropes 1, 1 and transversal ropes 3, 4 are hung along a slope. 
The steps of the method of the second embodiment after this 
are accomplished in the same way as in the case of the first 
embodiment. 

In the third embodiment of the invention, transversal 
ropes 3, 4 are previously connected to two vertical ropes 1, 
1. Subsequently, bar-type base Structures 5, 6 are connected 
to Said transversal wire ropes 3, 4 to be Supported by them. 
Such vertical ropes 1, 1, accompanied by the transversal 
ropes 3, 4, with the bar-type base Structures 5, 6, are hung 
along a slope. After putting up at least one pillar on the first 

15 

25 

35 

40 

45 

50 

55 

60 

65 

4 
base Structures 5, 6 connected to the lower transversal ropes 
3, 4, the steps of the method of the third embodiment are 
accomplished in the same way as in the case of the first 
embodiment. 

Additionally, after hanging at least two vertical ropes 
from a top of a mountain as an example, the Steps of 
connecting the base Structures 5, 6 with the transversal ropes 
3, 4, putting up pillars and putting a plate-form Structure are 
carried out in accordance with any method belonging to the 
prior art. For example, the StepS can be carried out by 
preparing a jib crane at the foot or the top of a mountainous 
area, to carry materials for use to a predetermined Spot by the 
jib crane, and to lift a box-shape elevator for operators to 
carry out a combining operation, etc., being hung along 
Vertical ropes Suspended from the top of the mountainous 
area. For another example, the Steps can be carried out by 
using robots for construction. 

FIG. 4 shows a schematic perspective view of scaffolds 
arranged on a Slope of a mountain in accordance with this 
invention. 

These scaffolds can be built by way of the methods of said 
first, second, and third embodiments. As shown in FIG. 4, at 
least two Sets of transversal ropes 3, 4 are preferably 
connected with at least two vertical ropes 1, 1. Plate-form 
Structures 8 are arranged, preferably like Stairs, along the 
Slope 2. 
Any materials with the Strength and water resistance 

required in this invention can be used as vertical and 
transversal ropes. One example is a wire rope. The Strength 
of wire ropes practically used at present can firmly fix and 
Support base Structures and plate-form Structures. There are 
various kinds of wire ropes other than as specified in JIS 
G3525. Depending on the kind of the surface treatment, 
twist, diameter, etc., the Shearing or rupturing load of the 
rope Suffers wide changes, too. 

Considering various conditions Such as the location where 
the road or Scaffold is installed, the Scale of construction, and 
the kinds of material used other than ropes, etc., the wire 
ropes to be used may be chosen to Suit the purpose. A Steel 
chain is another example of the material used for the vertical 
and transversal rope. 
To hang Vertical ropes along a Slope from a higher 

topographical point, for example, the top of a mountain, the 
ropes can be Secured to heavy weights as anchors, based on 
well-known technology. Concrete blocks, metal mass, and 
wire-cylinders or baskets filled with concrete blocks are 
examples of Such anchors. Also, a big tree, a concrete-built 
Structure rooted in the ground, etc., may be used for an 
anchor. 

For combining or joining a vertical and a transversal rope, 
or wire ropes, knotting them or connecting them using 
conventional joining devices may be done. 
The bar-type base structure may preferably be made of a 

rigid material Such as concrete or metals. However, the 
material may be wood, etc., for short-term use. AS for the 
configuration, a roundbar-shape and a Square bar-shape may 
be available. AS the Second base Structure connected with an 
upward transversal rope directly Supports the plate-form 
Structure So as to form the road site or the Scaffold, at least 
one flat Surface is needed. Therefore, the Square bar-shaped 
one is preferable. 
The base structure may be combined with a transversal 

rope using any prior art. FIG. 3 shows one of its examples. 
In this example, to connect the first base Structure 6 to the 

lower transversal rope 4, a link 9 is used that forms a ring 
by being engaged. 
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The reason that the ring-shaped link 9 can be used is 
because there is no obstruction on the top Surface of the first 
base structure 6 except where pillars will be provided. 

Therefore, a String-form product Such as a rope having 
appropriate Strength may be used to connect or join the first 
base Structure 6 to the lower transversal rope 4, particularly 
by binding them tightly. 
On the other hand, a U-shaped link 10 is used for 

combining or joining the Second base Structure 5 with an 
upper transversal rope 3. This is because, as the plate-form 
structure 8 must be put directly on the top surface of the 
Second base Structure 5, there should not be any joining 
member that might interfere with the installment of the 
plate-form Structure. 

The material of the pillar is preferably a rigid material like 
that of the first base Structure, Such as concrete or metal. 
Also, wood may be used for a short-term application. The 
configuration should be one Such as a cylinder or Square rod. 
The pillar usually has a flat top to put a plate-form Structure 
thereon. 
A pillar is built on the first base Structure by putting up the 

pillar in a hole made in the first base structure or by 
connecting the pillar with a top face or a side face of the first 
base Structure by using a connecting device. 

In the case of building a road, many pillars are preferably 
put up on the first base Structure at a predetermined interval, 
as a road can extend for a great distance in the longitudinal 
direction. 

In the case of building a Scaffold, only one pillar may 
often be used in the middle part of the first base structure 
connected to the lower transversal rope, as the plate-form 
Structure is mainly Supported by the Second base Structure in 
an upper position connected with the upward transversal 
rope, which base Structure is often Short in the longitudinal 
direction. 

However, at least two pillars may preferably be provided 
at least in both ends of the first base structure connected with 
the lower transversal rope. 

The material for the plate-form structure is not limited to 
Specific ones. For example, Wood, concrete, metal, etc., can 
be used. 

In addition, in the case of using wood as the material, it 
is desirable to use a wood whose Surface is treated for 
corrosion resistance. 

The method for Securing the plate-form Structure to the 
Second base Structure and pillars can be any of the conven 
tional ones. For example, they may be Secured by using a 
bolt and nut, by a tight connection by insertion, or by 
connecting metal fittings. 

In addition, the fence around the plate-form Structure can 
be provided after Securing it to the Second base Structure and 
pillar, or, the plate-form Structure with a fence around the 
periphery can be prefabricated prior to mounting it on the 
Second base Structure and pillar. 

According to this invention, the construction Structure 
useful for a road and a scaffold can be built without 
damaging a mountainous area. Moreover, construction can 
be carried out easily in a short period and with a limited cost, 
as it is unnecessary according to this invention to remove a 
part of a mountainous area and/or reinforce it. 

If a landslide or an avalanche takes place in a mountain 
ous area, earth and Sand and/or Snow will just pass over the 
Scaffold structure for construction built according to this 
invention. The Scaffold structure for construction would not 
be exposed to the destructive power of the landslide or 
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6 
avalanche. Therefore, the scaffold structure built by the 
method of this invention is useful as a Shelter, considering 
that in Such a case it would provide a shelter under itself. 

Additionally, when Scaffolds are built like Stairs according 
to this invention, construction is easily carried out in a 
mountainous area by lifting materials Sequentially by using 
those scaffolds. 
What is claimed is: 
1. A method for constructing a plate-form Structure on a 

Slope, the method comprising: 
hanging at least two vertical ropes along the Slope; 
connecting to the vertical ropes at least a first upper and 

a first lower transversal rope, the first upper and first 
lower transversal ropes being Spaced apart at a prede 
termined interval; 

Supporting a first bar-type base Structure with first lower 
transversal rope and a Second bar-type base Structure 
with the first upper transversal rope, 

putting up at least one pillar on the first bar-type base 
Structure, 

putting a first plate-form Structure on the Second bar-type 
base Structure and the at least one pillar; and 

fixing the first plate-form Structure to the Second bar-type 
base Structure and to the at least one pillar. 

2. A method according to claim 1, further comprising: 
providing a fence on a peripheral part of the first plate 

form Structure. 
3. A method according to claim 1, wherein putting up at 

least one pillar on the first bar-type base Structure includes 
putting up at least two pillars on the first bar-type base 
Structure Such that one pillar is located at each of first and 
Second ends of the first bar-type base structure. 

4. A method according to claim 1, further comprising: 
connecting to the Vertical ropes to at least a third trans 

Versal rope, the third transversal rope being below the 
first lower transversal rope and Spaced apart from the 
first lower transversal rope at a predetermined interval; 

Supporting a third bar-type base Structure with the third 
transversal rope; 

putting up at least one pillar on the third bar-type base 
Structure, 

putting a Second plate-form Structure on the first bar-type 
base Structure and the at least one pillar on the third 
bar-type base structure; and 

fixing the Second plate-form Structure to the first bar-type 
base Structure and to the at least one pillar on the third 
bar-type base structure. 

5. A method according to claim 1, further comprising: 
connecting to the Vertical ropes at least a Second upper 

and a Second lower transversal rope, the Second upper 
and Second lower transversal ropes being Spaced apart 
at a predetermined interval; 

Supporting a third bar-type base Structure with Second 
lower transversal rope and a fourth bar-type base Struc 
ture with the Second upper transversal rope; 

putting up at least one pillar on the third bar-type base 
Structure, 

putting a Second plate-form Structure on the fourth bar 
type base Structure and the at least one pillar on the 
third bar-type base Structure, and 

fixing the Second plate-form Structure to the fourth bar 
type base Structure and to the at least one pillar on the 
third bar-type base Structure. 

6. A method according to claim 5, wherein the first and 
Second plate-form Structures are arranged like Stairs. 
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7. A road constructed in accordance with the method of 
claim 3. 

8. A Scaffold constructed in accordance with the method 
of claim 1. 

9. A method for constructing a plate-form Structure on a 
Slope, the method comprising: 

hanging at least two vertical ropes along the slope, the 
Vertical ropes being connected by at least a first upper 
and a first lower transversal rope, the first upper and 
first lower transversal rope being Spaced apart at a 
predetermined interval; 

Supporting a first bar-type base Structure with first lower 
transversal rope and a Second bar-type base Structure 
with the first upper transversal rope, 

putting up at least one pillar on the first bar-type base 
Structure, 

putting a first plate-form Structure on the Second bar-type 
base Structure and the at least one pillar; and 

fixing the first plate-form Structure to the Second bar-type 
base Structure and to the at least one pillar. 

10. A method according to claim 9, further comprising: 
providing a fence on a peripheral part of the first plate 

form Structure. 
11. A method according to claim 9, wherein putting up at 

least one pillar on the first bar-type base Structure includes 
putting up at least two pillars on the first bar-type base 
Structure Such that one pillar is located at each of first and 
Second ends of the first bar-type base Structure. 

12. A method according to claim 9, further comprising: 
connecting to the vertical ropes to at least a third trans 

Versal rope, the third transversal rope being below the 
first lower transversal rope and Spaced apart from the 
first lower transversal rope at a predetermined interval; 

Supporting a third bar-type base Structure with the third 
transversal rope; 

putting up at least one pillar on the third bar-type base 
Structure, 

putting a Second plate-form Structure on the first bar-type 
base Structure and the at least one pillar on the third 
bar-type base structure, and 

fixing the Second plate-form Structure to the first bar-type 
base Structure and to the at least one pillar on the third 
bar-type base structure. 

13. A method according to claim 9, further comprising: 
connecting to the vertical ropes at least a Second upper 

and a Second lower transversal rope, the Second upper 
and Second lower transversal ropes being spaced apart 
at a predetermined interval; 

Supporting a third bar-type base Structure with Second 
lower transversal rope and a fourth bar-type base Struc 
ture with the Second upper transversal rope 

putting up at least one pillar on the third bar-type base 
Structure, 

putting a Second plate-form Structure on the fourth bar 
type base Structure and the at least one pillar on the 
third bar-type base Structure, and 

fixing the Second plate-form Structure to the fourth bar 
type base Structure and to the at least one pillar on the 
third bar-type base Structure. 

14. A method according to claim 13, wherein the first and 
Second plate-form Structures are arranged like Stairs. 

15. A Scaffold constructed in accordance with the method 
of claim 9. 

16. A road constructed in accordance with the method of 
claim 11. 
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8 
17. A method for constructing a plate-form Structure on a 

Slope, the method comprising: 
hanging at least two vertical ropes along the Slope, the 

Vertical ropes being connected by at least a first upper 
and a first lower transversal rope, the first upper and 
first lower transversal rope being Spaced apart at a 
predetermined interval, the first lower transversal rope 
Supporting a first bar-type base Structure and first upper 
transversal rope Supporting a Second bar-type base 
Structure, 

putting up at least one pillar on the first bar-type base 
Structure, 

putting a first plate-form Structure on the Second bar-type 
base Structure and the at least one pillar; and 

fixing the first plate-form Structure to the Second bar-type 
base Structure and to the at least one pillar. 

18. A method according to claim 17, further comprising: 
providing a fence on a peripheral part of the first plate 

form Structure. 
19. A method according to claim 17, wherein putting up 

at least one pillar on the first bar-type base Structure includes 
putting up at least two pillars on the first bar-type base 
Structure Such that one pillar is located at each of first and 
Second ends of the first bar-type base Structure. 

20. A method according to claim 17, further comprising: 
connecting to the Vertical ropes to at least a third trans 

Versal rope, the third transversal rope being below the 
first lower transversal rope and Spaced apart from the 
first lower transversal rope at a predetermined interval; 

Supporting a third bar-type base Structure with the third 
transversal rope; 

putting up at least one pillar on the third bar-type base 
Structure, 

putting a Second plate-form Structure on the first bar-type 
base Structure and the at least one pillar on the third 
bar-type base structure; and 

fixing the Second plate-form Structure to the first bar-type 
base Structure and to the at least one pillar on the third 
bar-type base structure. 

21. A method according to claim 17, further comprising: 
connecting to the Vertical ropes at least a Second upper 

and a Second lower transversal rope, the Second upper 
and Second lower transversal ropes being Spaced apart 
at a predetermined interval; 

Supporting a third bar-type base Structure with Second 
lower transversal rope and a fourth bar-type base Struc 
ture with the Second upper transversal rope 

putting up at least one pillar on the third bar-type base 
Structure, 

putting a Second plate-form Structure on the fourth bar 
type base Structure and the at least one pillar on the 
third bar-type base Structure, and 

fixing the Second plate-form Structure to the fourth bar 
type base Structure and to the at least one pillar on the 
third bar-type base Structure. 

22. A method according to claim 21, wherein the first and 
Second plate-form Structures are arranged like Stairs. 

23. A road constructed in accordance with the method of 
claim 19. 

24. A scaffold constructed in accordance with method of 
claim 17. 


